Supplemental Document

Biomedical Optics EXPRESS =

Automated instrument-tracking for 4D video-rate
imaging of ophthalmic surgical maneuvers:
supplement

ERIC M. TANG,' ® MOHAMED T. EL-HADDAD,! ® SHRIJI N. PATEL,?
AND YUANKAI K. Tao'*

Ianderbilt University, Department of Biomedical Engineering, Nashville, TN 37232, USA
2Vanderbilt Eye Institute, Vanderbilt University Medical Center, Nashville, TN 37232, USA

*yuankai.tao @vanderbilt.edu

This supplement published with Optica Publishing Group on 15 February 2022 by The Authors
under the terms of the Creative Commons Attribution 4.0 License in the format provided by the
authors and unedited. Further distribution of this work must maintain attribution to the author(s)
and the published article’s title, journal citation, and DOL.

Supplement DOI: https://doi.org/10.6084/m9.figshare.19152653

Parent Article DOI: https://doi.org/10.1364/BOE.450814



Supplement 1

a

Fig. 1. SER images acquired in a (a) paper sample (b) ex vivo bovine eye and (c) in vivo human eye
showing imaging artifacts such as specular reflections and shadowing due to saturation (red), DC artifacts
(blue), and cornea tear film reflections (yellow). See Visualization 1.
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Fig. 2. Experimental setup. The SECTR imaging probe was placed in a microscope configuration over a
paper sample. A pair of forceps were mounted to a motorized XY translation stage for fine control of
instrument position and speed.
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Fig. 3. SER Rayleigh range measurement. (a), (b) At the optimal focal position of the probe, the minimum
resolvable feature of the 1951 USAF test chart is Group 3, Element 4 (44.209 pm). (c), (d) At a depth of
3 mm, the minimum resolvable feature is Group 3, Element 1 (62.500 pm).



Fig. 4. SolidWorks model of the 4-quadrant phantom used for tracking. Quadrant 1 was placed in the
shared focus of SER and OCT. Quadrants 2, 3, and 4 had heights of -1, -3, and -2 mm relative to the focus,
respectively. The scale bar with 3 mm increments was included to visualize lateral movement of the
instrument across the phantom.



